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To all whom it may concern: |

Be it known that I, FREDERICK SAMUEL-
SON, & subject of the King of Sweden, resid-
ing at Rugby, England, have invented cer-
tain new and useful Improvements in Sy s-
tems of Forced Lubrication, of which the
following is a specification. _

My invention relates to systems of forced
lubrication for bearings and more particu-
larly for bearings of elastic fluid turbines

such as the step-bearings of Curtis turbines .

of the vertical type in which the lubricant is
employed to counterbalance the welght of
parts and the thrust, if any, due
to the elastic fluid operating the turbine, or
in the case of horizontal turbines the thrust
due %o the latter cause only.

In order to effect.a saving in cost it is de-
sirable when a number of turbines are oper-
ated together driving a common load to lu-
bricate the bearings of all of them from the

same source of lubricant under pressure and -
to 1nsert in a separate pipe leading from the

maln source to each turbine a baffler, the
function of -which ‘s to give a reduced pres-

sure in the branch pipe suitable for its corre- |

sponding turbine. |

The bearing-thrust or pressure for each
turbine is subject to variations due: to
changes in the load on the turbine. If, for
istance, 'in a system of two turbines, one is
running under a light load when the other is

under full load, the thrust bearing of the lat-

ter turbine will generally require a consider-
ably higher pressure than that required for
the turbine running light. -As a result the
difference in the pressures acting on the ends
of the baffler supplying the heavily loaded

. turbine is less than that of the hightly load-
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Jubricant
fully loaded turbine may thus be in danger

ed machine, and the latter will receive more
than its proper share from the main lubri-
cant supply. This supply is substantially
constant, the pump or pumps supplying the
running at constant speed. The

of damaging its step - bearing unless the

umps are made to supﬁly an amount of lu-
Erica,nt which, but for the circumstances de-
scribed, might be considered excessive and

too expensive.

The object of my ::lnventioﬁ is to overcome
the difficulties mentioned by making the va-

- rious bafflers automatic in their action so

il

sldes of the baffler is
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that any turbine at all times and independ- |

‘bore a continuous

Pressui'e‘ shall receive a constant supply of

ubricant from the main source. 'This re- -

sult is secured by automatically varying the
length of the restricting or pressure-absorb-
ing friction passages in the baffler, so that

this length is increased when the difference

acting on opposite
‘increased and vice
versa, thus Insuring a constant flow of lubri-
cant to the bearing, |

In the accompanying drawing, illustrat-
ing one embodiment of my invention, Figure
1 is a longitudinal section through the baf-

between the pressures

fler; and Fig. 2 is a diagrammatic view

showing the manner in which the invention
1s applied to a battery of turbines.

A pump 1, or other pressure imparting de-
vice receives its supply from a suitable source

i and forces lubricant from a main header 2

through conduits 3 to each of the step-bear-
ings 4 of the turbines 5. An automatic baf-
fler 6 is included in each conduit between the
header and the bearings to regulate the pres-
sure of the lubricant supplied to the latter.
The invention is not limited, however, to the
particular number of turbines shown nor to
lubricating the step bearings alone. The
number and size of turbines may be varied
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and bafflers may Dbe located in conduits lead-

ing to other bearings besides the step-bear-

1ngs, if desired.

Fach baffler is inclosed in a casing 6 having
8 cylindrical chamber 7 provided with an in-
let opening to which the conduit 3 conveys
lubricant from the pump. ILocated within
the chamber 7 is a strainer 8. From the
stramer the lubricant passes into a horizontal
chamber 9 leading to a eylindrical bore 10 of
smaller diameter than the chamber.

ably mounted within this bore is a cylindrical
plug 11 having a helical groove 12 in its sur-

face forming between it and the wall of the
| passage of considerable
length through which the lubricant flows on
its way to a Euct 15 connected with the pipe
14 leading from the baffler to the step-bear-
ing. An adjusting screw 15 is mounted in
the cover 16 which closes the right end of the
bore 10, and between the end of this screw
and the adjacent end of the plug 11 is a com-

pression spring 17. The same result could,

obviously, be secured by connecting a ten-

sion spring with the opposite end of the plug.

From an inspection of Fig. 1, it will be seen

°9 ent of variations in load and in thrust bearing | that a certain number of turns of the groove
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12 on the portion of the plug 11 which pro-
jeets into the chamber 9 are moperative, the

eflective portion of the groove or passage |

being that confined within the bore 10. By
moving the plug longitudinally in the bore,

the effective length of the baflling passage
may be increased or decreased, by decreas-

ing or mereasing the number of turns pro-
jecting into the chamber 9. |

The bafller produces a drop in pressure be-
tween the inlet conduit 3 and the outlet 14,
and the unequal pressures on the two ends
of the grooved plug 11 are balanced by
the compression spring 17. If the pressure
ont the outlet or thrust bearing side of the bat-
fler should be decreased by some cause, the
plug will be forced to the right, Fig. 1, com-
pressing the spring until the balance 1s re-
stored and a portion of the helical passage 12
will be earried from the chamber 9 into the
bore 10.  The length of the passage will be
so increased by this movement of the plug as
to neutrahze the effect of the inerease in the
pressure difference, thus keeping the flow
substantially the same as before. Should
the pressure on the thrust bearing side of the
bafller increase, the plug will move toward
the left, Fig. 1, until balance is restored by
sufliciently shortening the length of the heli-
cal passage within the bere 10, and the flow
will be maintained practically constant. By
means of my invention it 1s thus possible to

obtain a substantially constant flow of lubri-

cant to the bearing although the pressure at
the bearing may vary considerably.

In accordance with the provisions of the
patent statutes, I have deseribed the princi-
ple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but

I desire to have 1t understood that the appa-

ratus shown in only illustrative, and that
the invention can be carried out by other
means. S
What I claim as new, and desire to secure
by Letters Patent of the United States, 1s,—
1. In a system of forced lubrication for
shaft bearings, the combination of means for
Imparting service pressure  to the lubricant,

conduits conveying lubricant to each bearing

including a baffler, with means for autonrat-
ically varying the resistance to the flow of
lubricant through the baffler in response to
variations i pressure on the bearing side of
the bafiler to maintain a constant flow of
lubricant to the bearing. .

2. In a system of forced lubrication for
shaft bearings, the combination of a pump
for imparting service pressure to the lubri-
cant, with conduits conveying lubricant

‘under pressure to each bearing including a

batller having a tortuous passage, and means
for automatically varying the eflfective
length of each passage in response to varia-

| tions In 'pressure on the bearing side of the
balller to mantain a constant flow of lubri-

cant to the bearing.

3. In a system of forced lubrication for
shaft bearings, the combination of a pump

for imparting a substantially constant serv-
ice pressurc to the lubricant, with conduits
conveying lubricant under pressure to each
bearing, a movable baffler in each condwut
having a helical passage, and a spring tending
to move the bafifler in one direction, but
which permits it to move in either direction,
under variations In pressure on the bearing
side of the bafller to vary the effectivée length

of the passage and to maintain a constant

flow of lubricant to the bearing. .

4. In a system of forced lubrication for a
shalt bearing, the combination of a pump for
imparting a substantially constant service
pressure to the lubricant, with a condut
conveying lubricant under pressure to the
bearing, a baffler in the conduit comprising
a casing having a cylindrical bore, a plug
slidably mounted therein which has a con-
tinuous groove in its surface forming with the
wall of the bore a helical passage for the lu-

bricant, a chamber in the casing of larger

diameter than the bore intp which one-end

of the plug may be moved to vary theeffective
length of the passage, and a spring acting on
one end of the plug which tends to move 1t
toward the chamber but permits 1t to move
in either direction under variations in pres-
sure on the bearing side of the bafiler to vary
distance which the plug projects into the

t chamber.

5. In a system of forced lubrication for

‘be&rings, the combination of a pump for

imparting a substantially constant service
pressure to the lubricant, with a casing hav-
ing an inlet receiving lubricant from the
pump, an outlet conveying lubricant to the
bearing, and a cylindrical bore intermediate
the inlet and the outlet, a cylindrical plug
slidably mounted in the bore and provided
with a continuous groove in its surface which

forms with the wall of the bore 2 helical pas-~
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sage for the lubricant, a compression spring

within the casing engaging the outlet end of
the plug and tending to move it toward the
chamber but which permits the end of the
plug to move into and out of the chamber,
under the influence of the rise and fall of

{)ressure in the outlet, to vary the effective

ength of said passage and to maintain & con-

stant flow of lubricant to the bearing, and

means for adjusting the spring.
In witness whereof, I have hereunto set my
hand this 15th day of October, 1907.

FREDERICK SAMUELSON.

Witnesses: |
CrarLes H. FULLER,
J. A. FOSTER.
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